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(54) ARC DISCHARGE ION PLATING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an AIP(arc discharge ion plating) 
system using a rod-like evaporation source, capable of attaining high 
productivity by efficient handling of works. 

SOLUTION: In the arc discharge ion plating equipment having a rod-like 
evaporation source 14 for arcing and works 5 which are disposed in a 
manner to enclose the source 14 and whose surfaces are to be coated 
with film, the works 5 are made relatively movable along to the source 
14 in the axial direction of the source 14. 
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(57) [S»] 

Lfc A I P^S^fllttt- So 




(2) 



*SBU2 0 0 1 — 271 1 5 & 



#ft pJtiiT*£ 5 C £ fctST-^'f t>yu-r 

[00 0 1] 

[0 0 0 2] 

^+>A^EI8L/fcRl« (T/-F) £JE?SIR 

£ o T^-n^n^^BS 5 8-303 3 ^&*>$^Hg 5 
2- 1 4 6 9 O^WfcM^nfcKBtffcO, 

[0003] 7-M^>ywf^y« 

[0 0 0 4] fo\s^&'\l*%W?Ztc*b<D'&%i(DA I P 

[0 0 0 5] d<OJ:5fcA I HS»^S*SI^02 3 so 



txbmstz* mm (a) c±±ibh, mh (b) i±m 

;U4 t«C«*6tlft7-*5JfeE»L/£*j«-P6«c » 
*2i:aiRaR3k:6±7'-^«a3 a*<aBK^n, 

RRB3*ftW>*—5^y hwt±WBj^%-r«fcfnj 

fc«»U mftK&K&m (T i N. TiC, T i C 

fcjt^^>^ i nictt->— a/kki 2^M-r^->6 

[0006] S^f^y^itiTOioMb 

[0 0 0 7] COA I PifflRfcfcl^TfcL 7-^5^B 
^^>^lf^tc»A-S»Ui*rSJr.^fcoT(i, 7—^ 

[0 0 0 8] £/c, ±fi©<fc?&¥«»tt^iKfm*^ 
I PSflA^ Wx.if«fP8 3 F4 - 2 2 4 6 7 1 

[0 0 0 9] Mtctfc. tfx h>'J>^cr)J; d&Bit^k 

iz ?Z\rmiZii—T J y'/TZCttf 

[0 0 10] 
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[0 0 1 1] *CT\ n7h^M6M7-^f' 

[0 0 12] a0te^W4-2 2 4 6 7 1 ^« 

[0 0 131 SEfclSfc* |23©A I P8BT'tt> a* 
V-*4>»A- Hfttfi*A¥fc«£oT^oT*»3. 

Rl^T'fe^rc. y-^^»A^atmtiJ:t«W3S^We?7 

TLS^TVfco BP 5, A I P£B^««¥E>ffi*^fc 

[0 0 14] *SWHtt±E£Otti»t:M*Ta:*nfefe«) 
a6TAv^4i^^*3Eir^^. n«yK«JB8««l)flL 
[0 0 1 5] 

afSW^rU 0 ffltf J: 5 £ Rift 2 nSffitc^K*^— t 1 -< 

[0 0 16] l#£JE2Kft**5SiE«\ 3»*S i fcfdB 
Lfc A I PgBfcfc^T, luffing HKilRWtt, 
f\;4ffta*$RH"?feS^-y^ F#tf> ttE+itft 

[0 0 17] M«K3(c««*%n(i:. Mj»H21c|H» 
LfcA I P8SWc43i^T, MIB*-*** Ft^ME^* 

[0 0 18] M«J«4fc«***WJ:, »*IB3(C|£K 



[0 0 19] 

**lc»bTfflaWfc n ^y K««««0*iSiRik:»«|-r 
Sc^^tSo fi£oT> A I P^Hfcn* Ktt3R*H» 

[0 0 2 0] W*iH21i:«**araTfi, Sfl*® l EE 
«Ufe*5t«8lc*5i^rEfc:, a y F^K&SI*&<*-Y'y 

[002 i] i»5RiM3Jc««*?B^-ej±, M&H2i<:£ 

•y KttJI«Wfc7— ^*A^*^*nTJMA'±*LT 
[0 0 2 2] i«5R«4t«5*»^'ett. 1**1^3^12 
>y F#»ttt*^LT«E*— V* F#*«S5fLT^£ 

30 [00 2 3] 

[^fifcfff] JUT. *«W<D**M*Bffi*«HLoo^ 
Bfl-T^o 0 1 «*S5WOA I PttB<afiffilB' l F&«. 
[0 0 2 4] ^ I IC*5U^T* tt^+>v* 1 CD*** 1 a 

ntt^o 1 1 aCO09PgP^I^ 

fflt5H*T^Tii 7ti»j7^i 8«ii:xyyy 

B*KU:K^-v>/< l t±^->-;l/ 1 9Jc J:oT8Bffl« 

atfIB?nT^* 8 Til 7fcl», S^Hi^n^u-v 
so i«-T2 1 il!]^7 2 2*Rtf6tiTV^ 0 ^-^5 
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^fcSMi-^y— ^-r — y;l/2 3ti„ D-vl/-;>2 0^ 
UT8i 7S)±fc:MKrftT43^ n-7^20 

^&£h$>tC. KBtffT^ 2kI<fcoT r 7-* 5^g*I& 
tf»<6<rt«Cfc*iT**, Til 7tfm®L<F>± 

flfMKcfcS*. T«P'v^^X«l : ?2 1^P7K« 

klfci:S>-n/F«2 4tf«I*tiT*50, ?--£5£:«lc 
»26#nS„ Sfc* SEfc , 7— :»2 3to 7 Ftt 10 

4 ch^*«) saLT^it^ 

[0 0 2 5] Oft, ±5ELfc#Mt*#-r* A I Pgf 

[0 0 2 6] g;t\ £*)2 (a) K*s^T. TI 1 7#«J 
7M8k: < toTTBt5t d-7^I/2 0Il*-3 
£9— ^-r— 7^2 3tt, 7— *5£S'-/l'F1fi2 4& 

7h«il 4«7-^5^6«nSo &*3, 3 0te 

[0 0 2 7] *^T. ^2 (b) tefc^T* n— ^U— 
;V20, 3 lORi&tJ:*). y—^-r—^l/2 3*^*91 

& 1 7 *#»*^-rt*s?-^ 1 <*>*<* 1 a 

*-&SCfc«»T»#S (CtilcoL^T«BkT»»lli:KBB"r 

Til 7^B^^C^J;»)!iff U^ 0 
[0 0 2 8] ±3*Lfc*3ftA I Pj8Bfc«fc*fc* V- 
* 5 « n *y F«a$i« 1 4 Jc» U Ttt*f »fc n >y F4fcK 

Tfil 7 0#»T?foTl^) c^ffl^iftt 
*IB^fcy-*x--7/l/2 3tD7k^lfil-xcD«iMtBSL 

7/P2 3#*v:frr&^*ffl2ft*o ^oT, P^Htt* 
8S1 4*«fflLfcA I PgBicfct^, y-^r— 7 
;U2 3\£&2>V-? 5«J»*W^N>Ky >y^T9 c 

[0029] it, pyFttasawi 4t±y-^7— 7 

;U2 3T^4<K^ft>;< 1 0**1 a £®£LTi^ 
?t-7>\s2 3fcHSLfc*&fcR#/r*, n-v Fttfc 



[0 0 3 0] £/c, ^KS2 4^iM7-^f- 

y;i/2 3±t}g«cLr r 7-^ 5 fcfcfcicmas-rsj:5 1 

W><*CfcJi*lc:* cn^A I Pgft^H^frSilfctf 

«fc o T *» jSH±**3HT ^ & 0 
[0031] n^K^ii! 4 3b^l5!«^ 

«^^>t±ffi#t«t«7— ^ stgas^ns©^ H23 

OfclS^ffiBttOrt V- F 3 l£ Jttt UT&SSffl*#tt 

ft, FttSS8»l 4ttJM*ftPlttXttnn»ttT?* 
*<BT, 02 SCO^FttOBttcO * y-F 3 tf**T»*P 

->> fi y 1 /4J^Ttcft«-rscfcA^ 

[0 0 3 2] MU:9-^5^n7FM 
»«l 4^t-&*B«»lftO««ttBBl&tfB2^fl$« 
l^^nf, «*<D^£rfjoT*>J;i,\, MAtf, g|4 

(a) tr^-Tfta<, I$^>Al^ia^7F 
4#«7-*5fcT«l 7^tT^Bt5t 
^DT'fci:^ ^4 Cb) a>^£^£i. 7-^5^iTt^ 
±# 1 7 A R?2?*-r >^ 1 ^^(* 1 a £ D -y FttJISS 
S,l 4^«LTSi^t5^0TSS 0 ^4 (c) Ot»<0 

RHSaEarW (2jAMttffi) ^LT^^ n*yF«lR» 
Si 4^±«JO/h*ft** Cl 7 c) fctt«Sft> 

fi, gifRj^t^orcS^-v^^ 1 0^*1 aicn^F 

[00 3 3] 0lRtJF^4 (a) . (b) , (c) s 
Cd) ©tOtt, n 7 FMl 4XttI» (Til 
7, ill 7 A, «i!7 B) C0ffl»»BtBLr. P 
Ftt»36« 1 4 oa*fl|||«lcllffl^^ >A i |uMQ« 
Ma«©«*fcK2^+ >M 1 O** 1 a t 

t\ l rtTo y FttlBSiK I 4 ^7-* 5 

OfflW^a^joT, n«y FttaSftffi 1 4 7- 5^5^ 

^nrcFi^^>7-^5^ttiLAn-r^^4cD c e ) oy*> 
ott, *^^y/u *^?a(h:LTLS^^^-5P!ia* 

&oT. a^K«aS««i 4coi*aS(Mfc:^** 
S^TCtDMfr^R^^y^lfO**! a ***UJ*» 
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[0034] ms&n&oiztiy pvtmmi *<D-m± 

[0 0 3 5] g|5fc:*5^T, h # «*«*l 4©^ 
4*7 l OT*fcttlRH;*i«**r-r*TWT- *HBi;i&a& 

7 7lCE^££n&tf, CdT?U:^0»«I*3fitt*eL 
/to ceo#-y-y bt*7 l ^ b«#«7 3 £ 

tt«M^7 la, 7 3 a*)^t^n. C^+^7 1 

a. 7 3alC>t7h7 7^n^ u fit, 

f7 7CD77>^7 5^t>v h7 9t<tot, 

hUft&7 3^lT^-7-*7 b#7 l^ft«Ag>LT« 20 

7v b**7 1 ic^-y-y h£0atbl«*7v>^7 Sfcik 

ft n °pT^5^7htt7 i*S£m-r««*frtfeH*^ 

[0 0 3 6] m 6 Ci. g|5tc0rj^Lrcci*y H^sKIBiRi 

7X7 la. 7 3 aCDftmti/*? b 7 7«J»*0*t 
< s ->^7h77 CDftEJ 7 7a ©JlCttffl&K 8 0 A^fiE 30 
^n^„ Scfc* 5/* "7 b 7 7(0^Wctt, -SStfftAtg 
£!n 8 3 kick oTKSfcSffipmicMtt^tia i: kfc: 

ictfutms&ps 4fflnLTM 0 £A8&tP8 3^ 

^8 2^-iloT, ^®J3MS8 0*Tfr£±^fcStftTt± 

Oi&fctPS 4ki>£ 0 ^8M^4i;S<:i:^< 40 
?-y-yh^7 lOWa 1 a rtS*0r^ai2lTi5R 

1 4 'MafiA***** < LT«S^5ift*t!l 

[0 0 3 7] BSTtifflK^KfiH^ajftJEASKiRT-ap 

a d >y k«x9b« 1 4 osija«i*^-r. 

fT^^1-">t7b 7 7Cifl£fiT*S^ V h 

«7 nicn«fc?)feiSfa"ea&s 0 '/-y b*f 7 nil* 

/j|fiIC;A#<S£tf £5 hi, ^-V"7 b 7 7«M^Ir|»C> 
LLfrtttf4V^*, *-^>y b**7 nc*#4IE|Bfi 50 



fcL-CWAtf£EB^*7 8*^«£«-e-, *-y-ybS7 
ifc^7h77 o&B3£$flESS'<*. 7 a T^iR-T^ 
ct 3^L/:tOT^4 fl ^7htt7 |f-:f6/S 
*7 SO-ffiT'ai^EfeVjL^lljL^^O-e, to 

[0 0 3 8] H8tt»B*»JR©ftS^«*««:^'fc ^ 
^7h77 fctttflRlliltfaiJU C<DIWlc#H:#fc LTW 
;UJ-<a — 7T8 5*fr{E'£*£ftt>(DV$>Z> a ^p-X8 

jK*<o3ais*?attav^ia 5 ic^l*: ? & p y k*os« 

Si 4 tCjSffl* WttttfcLT/**, nAfi 
[o o 3 9] A l PSSjR**S-r« 

a«WaflW*»**-&S.6»W*liT < £0 n>y Ktt 

T^fcc iiOfl8«lMI¥«OBII*H9fttfHl OKJ; 

[0 0 4 0] ^jgtc^^T, P^y KttaSSHIi 4 0±iS 

8 6T«^tlTt^^ P^y K«QK»i*l 4 0'FWl 
Til 7£D^tCcfcoT«*)Sjf?nSg*«fc:^oT^ 
**K««#att, '>^^b 7 7<07v>>>7 SK 
ffl*)B*rSffi«tt8 7*#1t^a (^9TO7I/^>y 

TV^ C C£Dit"SPW8 7*^ I k^Jlt^T3Pv-<^X«5 

a*j*<rLT*»), ^©fi«HiTai 7tcB^^tifc-FL 
8 9^LT^atc51iiLTl/^ 0 X^ft>^10* 

8<Drt«Hctt*fllE*<ftfflL, IM8 7*77>y7 
5 tc}f Lfttt i>o J; LMct i 7 U^>V?l 

A%fi?nSo P'vKtlMl 4*^>L,*446fc 

^v^^l/^^V^S 8"C^^nfwM^5W8 7tf7^y 
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MrM 2 0 0 1 - 2 7 1 1 5 8 



7 5fr<E>ttti£ 0 FSl 7^±»T«i:. iB3K« 8 7 « 
7v>S*7 5fc3ttLTffi»»HB*»J*U *B8fo&« 

[00 4 1 1 A:«a*iS-rfc»tli«iBi«*i:«fc»)*#& 

r J ft&c^^5Jg'&k:t±. I§f 1 0^£^ttMfi&£M± 

«87tTil 7fcOB»cn«*E#Offll*«4«a3EE 

8 7a OifciSfcffiHA* 9 0 *»ttTJMB»tHBR 8 7 a 

[0 0 4 23 ±fd£>£?fc: v ^9&tfgll Ofcffll^Lfe 
^oWJc^tn^ FttsSRWc***?'-^* 

P^y Ktt^R*fc*tf-rsre«OIBB*X*-rscii:^ 

SEBWfciai lTbSHl 5fc:<fcOBiW-rSo &4b\ 19 

1 1 Tbif^ i 4 (omit, n ^ K«SlsaR l 4 

T- ^«)5ft*{ft»-r & ^B^flJ^ LT ill gcD £ -9 %Ng 

[oo43] si i i icfct^T. o v pytmnm 1 4 

K£-Y*y btf 7 1 *^^tlfc±T»ftfftB^U>^tt 
M10 1. 1 0 2#ES£tiTt/va 0 y >«1 
0 1, 10 2 ti±t^cE#8 1 0 5. 1 0 6 T*«iS 1 0 4 tc 
^JkS^Jnxi^o ^-Lt, FffXRBl 4 it 
$m 1 0 1 0 4 K:»fS£ttT^* 0 ceo 

±T31»ffiB^Effi5nfcU>^*»« 
10 1. 10 2*^7 F#3Sf&K 1 4 ajffiTj [r]0>£3— & 

fikBtaF^-rsfcfcfetc, yyyjHiioi, 102 
[0 0 4 41 H1 iti5tt5 l Jy^»aioi ( 10 

2 14*2: Si) >^7U- S12COJ: 

P3«BB*^-r*iniS!U ^yttWB 1 0 1 A, 10 

^K^U7-^AU »5 p y FttJSR* 1 4 cott/i 



10 

tt4<fc*)^-S«tBJcaSo ccn, E3SU 0 8££ 
[0 0 4 5] ^11 3 fcfctt n v FttXRiK 1 

4 * 5 ^o^P7 K*6Kt»a 1 4 tm^coFim 
zamrMft mff<®mz 4 m#) urc&s^o-y f« 

B«10 3*EaLfcfeOffeS o O7FS»il03 
iO*^t±lKJRl 0 4^|LTfiEi 1 0 5, 10 6 ^M?iJ 
10 tCgftS?nri^<, fit, n^tffll 4tiE*8 
l 0 7 -e-MOTKB l 0 4 ic«tt£trn^& 0 a -v Ktt 
iSl 0 3tc-T^>^. n^tffll 4^^yjfalR0 : 
(ft*iSitia*fc:a^ FtfRM l o 3 tfE»*n£<0T. 
»BO««>*^a<4*« D7H«Uil0 3tt, 

KiBl 4O@0*»IEl,atf6ei£*3BJ«?*3fc 
7-^5^- >yicA5££D 

[0 0 4 6] 4tc^3^^^ti, g|l ltcfctf^D 
>y^[»^ 10 1. i02fcSi 3tc4ott^n'y F4£P£ 

ftfc^L,fc*«t-C**fc«K E«l 0 5. 1 0 6«U 
>y«PK:»tt-rsfe©^3-P<fct> 0 E*Si o 

30 [00 4 73 Bl5tt, HU 7bM^ 1 4{CTM/T<Lfc 
»i»^©p y FttiRRiBi i 4 tc^ffl Lfc^lTfe 
a^y F«3»«ffl l 4 OMSSti^n^tiEJI* l 0 7 
A, 1 0 7 8^1 0 4, 1 0 4^?nt7-^ 

4**—*. a7hWIl 4^«^[fij««ttig3b^> 
^<^0. <m*c±EHl 1M01 4oaKWBfcfeS» 

7 yaffil 01, 1 02^. 5tK:««Lfca 

^FWl0 3^Tt<t<, cn^^r^^J 
K«***>-&T«jaiLTJ:t^ ^fc, CCD J: F 
1 0 3**^B8cOA I PSHicaiffltrcili^tC 
DyH«Bil 0 3ttluilLftP'>K*ai»»l 4 

[0 0 4 8] hC5t, P^y FttaKRBl 4 
so conu:feS"^F«HI«l 0 3^ffl^^cJg^ P'vKtt 
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11 

3» fir, D^FttMi o 3&*^tc£oT{4fflT? 
f 1 OBJWlciSllllcSIJ Lft*«tO*Sjtl¥ 

121 1 7 CDS0*EHr*3— 7-f >^»BIJ^0 7 K«dS 
1 0 3 ^7-^ 5 J&iHR-TS tl— £ LT^f 3 C 

*mi^o CO^SRt:— *JRffl^)o»y F«£BI«I1 0 3 

w l ft ^mmmz sse t -t £ □ 

[0 0 4 9] g| I 6tC4bU>T. amOfci6CD«i®] 0 

T^&-rs«&T-&*o raia (a) &±<iq!^®*/fu 

IBIS (b) ti&**^*^LT^S 0 tt«tc<e»Efti§ia 

teSD^-T, ffl»0)fc*f><OX-f -y^- 1 13, 114, 11 
St, 1 6tf*£tf £>n*T^£ 0 fr*f 1 0 20 

4, 10 8, 113. 114, 115, 11 6#7'&¥- 
a^tSJK-racfc^icLTt^a I°IBI (a) CDJ:?^ X 
-f'y^l 13. 114. 11 5^a8^Cfe5t Vd£ 
1 0 4, 10 8MHt4oto^ Ftt&§& 1 0 3 left 
WC&*^*tL D>yK«l 0 3#H-*fcLTAalft 

si o 3^H^i»*^nrc7i<ssft*^isaBJ^n. =j- 

-r -f ><y$$<Di&mz £ o T V- ? 5 £>J&M<Bi£Hk:jga* 
113. 114, 11 S^b^^tC^OD^^, 30 

[0 0 5 03 H 1 7 K^T-^»*^)fc46(DiSSS^ 

iBiBhiiEaKvaisie^onkix x-r-yvM 11, 112 

0 3k:Wr-S»«S*«)*)*^pI 
ft££Lfc£><7)T&5« X-f-yfl 1 1, 11 2&a&& 

u^y Ktt»«l 0 3t±E«t«fl 0 4. 10 40 

-ifYV^Ul^itoT, X-Yyf 1 1 1, 112^:bi 
D-yHtt»Sl 0 3tt£8KMEl 1 Otcjg 
tt^tl. □7FWffil0 3^t-^^LTV-^5^ 

[ 0 0 5 1 3 H 1 &£f H 2 (DStfEiCTjS^fciS D , 7- 



12 

fescue, ^^-;l/3b^«*fctf^S«i?ESt57- 
£-7-7;L/2 3 tO«lli/)W»c:fr**«J«^t"S*fi* t 

^-^7-^2 3^11 7CDRfT^{i£S 

tJBA^tifcattT* 1 7 eo±T»»C3S>*to€>f /k^/r 

[0 0 5 2] ^cO/i*6tfX 7— ^— 7;l/2 3CD7k¥f£ 

fcz«:7-»f— 7/1/2 3^*+#»HFIftfci:t>lc, 7- 
^ 5«:7-^t~ 7;U2 3±T?@e£^*^&«DlMfc0f 

[0 0 5 3] Til Ylctt^'J — u-v I 2 0#WiHS 

t^o 7— 7;l/2 3V>®miCl±-jvl? 1 2 3 #36 
OOtt^tls Til 7^3t£n*:*i 1 24^7^1 
2 3^*^-5 fc?~*> 1 2 5tffRA2ftT^£ 0 Ml 

2 4^y— ^7~^U2 3^7K^»^-^Sfc4!>£DfeO 
T*fc£ 0 t* 1 2 4fcfc— *f£>y— U 1 3 0&t/^v>y^ 1 

3 1 &mxm®}*-z 1 3 2^?g&2nT^;6 0 

t&i 2 4tcttT^x^yi/- * 1 3 3 # aft** en, t-v 

X*©@ftfM*fcttrt**:n;/:3— ^X^-v*- 1 3 4^ 

attenwSo 7— tf-^-ytc^o^ 
*oea«*\ /ff^^)*T^s-r*(ita*^»ft2i*n 

£ Q ^LT. ffilHE— * 1 3 2*iK^-</* 1 3 5T*Jf» 
2ft, h*7^Al 3 5t:x>3-^-f7^l 3 4^ 

y 1 2 5^77^ 1 2 3k:te^o/ctt^fci^, IS 
3 2 4j6<t^X#7 U— * 1 3 3T1S^<*ft&£:. 7— 
^7— 7/1/2 3«p^{4HT*H5&3?n, 7-^{CWLT 

[OO 5 4] 7-^f-y/l/2 3mti 

7'^ 1 2 3t^t>l 2 5^»0±iJFT«* 
&££U>Ji^#&£o ^Ce, 7-^^/1/2 3^1 
ititCPSfbT^'V^ 1 2 3^f>t!-tyi 2 5^«n^{ii 
SfO0^^xyn-^Y7f 1 3 4^Lth v 7 
^<l 3 5^E«LTi3< Q ^LT, HAWi:>7-yf 

1 3 1 ^>^LTie'BLfcHlfeftStC35:^cfc-5^ SB 
«He— * 1 3 2£tgSU ^7'Vf 13 1^7tLT 

y;l/2 3^77^1 2 3tiXA-X^tfr.^>l 2 5tc 

[0 0 5 5] 7-^5^7-^7-7/12 3 1: 

3 t(±n— ^njf- y/M 2 i«Bftttt$?n, 

nnsub 1 2 2*<7-^t-^2 3o ^t-rs^nt 
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i>s 0 mfcn i 2 2^^t i 2 6*m?n, i 7 
K^aa^n/cto i 2 7ic^ 1 2 6^*/>i%^r 1 2 

1 ^©fe^-iir^fc^^^^T^o, mmn 1 4 o&av 
-u 1 4 itt&zmW)*-* 1 4 2«^nn^ 0 

1 2 7(DT$ftlcX->l^B^>h \ 4 3 tfg*tt?> 

Ms, 14 6^tt^*), ±T<nnmmtf 
mt-?&z>» 7-^7-7/1/2 :\<Dffi^*mmmci±^ 10 

7*>'J>^1 4 4tf*a*ftU 4-7 1 2 8tf^7 1 2 6fr 
t>Tti*r>rztiL^tcmM-?Z>o 7—* "7-7/1/ 2 3tfpf\fc 

tS^, ^7 128 1 2 6^^^o{ilS^^^ 

&5iBi3;V\> KT, K^-f^l 4 7T»-^ 1 4 
2^tli£ J £o^ J.r->U>^1 4 4^^SlO'#^ 

^&[HM9i£rr£, i 2 8 fc^r i 2 6#pfi&^£- 

CO 0 5 6] ±sE0)<fc 3 K 7-* "7— 7/1/2 3 <D7j<*Ff2 

7-^ 5 OS fe^lfilctn^ TI17 20 
^liz:^£7)$4 12 4, 12 7*^ia£nTi^£fctf 

— 1 2 53r/f3O>£03T\ 7 — ^"7— 7/1/2 3 eD5£ft 

tf&t^cfT**^^^ cot^^v l 2 stf®A2 
nfc$Ai 2 4«n;:fcr;-^r- 7/i/2 3*:sg 

[0 0 5 7] O^tc, _hilL/c7-^f-^l/2 3^i 

^■^o ^?Tnm3 OJin— 5U-/U3 1 . 3 2^L, ao 
r 7 _> > ^_ :/;b2 3^^1«S^A^^2f5^(iB^^ 
^BtlTl^. fLTl 1 M12^PA, BfHI^ 

at p e ws» p ' £ a £ /i/ 

3 3^it^nTV^ 0 7— ^f— 7/1/2 S^SH^fe 

5tffg»t2*irc7--^7-7/l/2 3^®^r^]^a6tll^ 
*u x&fr^$3 0^(D^[n]lcKi«P' r£t^Tbfc^ 

*-7- 7/U2 3^(D^fS)tC«A^n, 1*32 (b) 2 
(a) -♦El 1 OI(ST?S^+^^ 1 F*9£7— -7*7— 7/1/ 

2 3*<»A*ft5o ^3ia^H3 0S2»«eBfiBk:*aL 

7-*-7-7/l/2 3 0&&tfg|»£fTfrft> «1« 
/l/2 3tf**K »2J5«fflB^<0ttlBi:4So ffiJW 

&1M*/U£^A©&4>T3I i&«SPAGD7-^7— 7 
;l/2307-^ 5fc2/-^FS2 4£r£Srrtitf <fcl\, 

7-£ir-7/l/2 3 fctiJ-JtLfco* KtfUl&l so 
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2 4 ^Ntffi 1 0 3£7-^7— 7/1/2 3 £«JC»Urt£ 

[0 0 5 8] HI 9te£ffc£>A I p^@ (^ffljT*ti4 
£r) jcJ*LTT— fecOj4Lt7i?*3 OMt^tB^A I P 

>7sTL>m-V*bZ 0 \s^)l> 3 3 tC&oT 4 iTO A I Pi 
{13 5 A. 3 5B, 3 5C, 3 5 Dft^S^ U— /I/ 

3 3©«|K* — Vt 1 — 7/1/3 6#S&|fi2rftT^£ u & 
43, 3 7 *±t*M« - 3 8 li;^7X*fc--/ 
K 3 9^7-^m^7h, 4 0li^«y^E^Tfe 
§ 3 <1^fU±*->7— 7/1/3 6fc;fctoII4>7-* 5 £ 
J»»ftS/— ^1/Ft62 4*««Lfc4-OE>y-*-7-7/l/ 
2 3*fH^T*3< 0 *#£^A I PSe«^jai¥.**»t3 0^ 
■5lC&££. Sir** 3 0^2M^BA^->f- 
7/1/ 3 6fr£^&If4)7— £7— 7/1/2 3*S#flJ»3. 

ia3^i^csa-ea«ia»b. j&i»*o7-^r-y 

;l/2 3£r£ — Vt^— 7/1/3 6tc:JgLTi5<c> C£0«fc5 
fc, & A I P^tS^^-Y^/l/^-^S^. *->7— 
7/1/3 6^^^^(07-^7^-7/1/2 3#^ofctt 
JUfcftSc ^£T-f^£Rti£->7 -7/1/3 6k(pJ^o 

D v Ktt^ffil 0 3<^SSl^?T^{f<i:t\ &*5> C<D&\ 
VU&fi'&m 3 0 f± 2 OOV— ^ 7-7/HS fiSWfc 
ofc/)\ io^^MS^^, S-Tto31i»7-^«r 
SIR**— 7;^T'»5SLfci£, £->7-7/t/ 
fr6*&i.B7— **S!fe>> a t P^B^TflR^-r^ct: 

[0 0 5 9] 02 0l*£fT&W3 o^f^:b»>tcn-^»; 
7-7/1/4 O^^/iA I P^XfL^t B ^5-A I P 
M3 5A, • • 3 5X(Dmic^ ^U7— 7rt/ 

4 0. - - 4 0 7b^^^n, So-^U -7—7/1/4 
0 , » - • , 4 0 &ttftftZiy<7 4 1, • • • , 4 1 
TftKLfefeOT^So ifc, AIP^S3 5Ac/3^ 
n — ^ijf- 7/1/4 o^^^ny-xT 7 4 I <£)E2iFJUtc, 

astfj^>^T4 2**s«?n, c^oufedi^y^r 4 z<d 

^tcCi^nx-7-7/1/4 4*^LTftra«*<07— ^-r 
-7/1/2 3 0*»A^lf»$n«SBl Xh7^4 5A'« 
i^nti^o 3E^*fc, A I P8f3 5XO^o- 
^U7— 7/U4 o(omfi^y^r 4 1 ©iS8«k:. ^A 

3>'^7 7 4 3 6<»K*tl. l«A^>^7 4 3i04Sllc 
6^r^LT^5ilflc07— ^7— 7/1/ 

©*«tfi?»*n«a 2 x h >y 7j- 4 7 fmmz tin-* 

^ 0 BIAtfA I PJIH3 SX^gft^jfttf&WcftS 
i:. ^r-TJ®OJ:7U:n-^iJ7-7/U4 0©±jcjatJl» 
^07-^7—7/1/2 3*gi*tti*n, n— ^U-7— 7 
/U4 O6<EIr3"r*0J(IWA"lRjK:J!yiiff*©7— ^x— 7 
;l^2 3 0M^W4 l-^asoffl-To «LSi»*<07 
-^■7-7/1/2 3 1± A 1 PKS3 5 AOT-^iJr-"/ 
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;MO*r*ii*)U ^0Xf-7/H 4*gt*lXh 
•y*-4 5*£Bf»*+l*o ^2Xh7^4 7*5 

x-^;l/Z 3 tt, ©A" iSiejJ: ? iz Z—y^—yjl 4 o jr. 

7— 7/1/2 3^]^0*1- o CCO^d^Hi^A T P=£ 
S35A, • ■ 3 5XO7-^f-^2 3<0jljft 

[0 0 6 0] B 1 OikXJ\^Z 0 IcpiJ^L/c: A 1 P 

[0 0 6 1 ] ^13, 1 9&t>*[£)2 O^aU^tft 

&a i p£B^*>$8J?Mtrefc& 0 12 ltcc^i*^ 
raa Ca) »±bh. isiia (b) tafc!]s[2iT££ 0 

t^50 OS5«H^ TSSS1KKB 5 I 6 

^nfcV-^ir-^;V2 3teBfflRfc:fc:*#«5 2#± 
#~jfcttire^fT£?W:3 0 (Xten-£l>x-:/;l/4 
0) <D_hfc:3[#rti£ft£ 0 

[0 0 6 2] 7-^giL/c7-^f-7;U: 
Slc5/-;l/KS*»«6-rsc:i:{±, Cti£X*lcm%Ltc 
cfc^ft/Sy-rSA I P«Bn:|S£t\ B2 2^to#-Y> 
7^>itA I PffiBfcfcSfll^1BrM&&o C*M>"5 Y 
>i^A I P^Sti. ft$S6 0fc, 1 3- 

a. 64b, 64c, 64d, 6 4e*ftLTSai, 
V— ;l/6 5^±«: t 7— ^x— 7/V6 6tf&^>6 0~6 3 

.hlct±!7-*5*:f-Jl/F«6 7A<*K^tiTfeO. K 
^6 0£t±«#ft5/--/l/F*6 7^«tLfcV-^ r 
-7;l/6 6^IAU »1PS6 3 fr£>&7§*ifc F 

T P£B*±fcTteMre?r*., '>-/!/ F« 

[0 0 6 3] **W^«»«ti4i^fifl>19»iWTa)a 

(i) Kffi*-*>/*fc, Btn^f-^v^rtiiiwtsnfc 
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£2*i/c*f*£ a ft t> , Suit! T*fffflE*ttfc:*f LT 

tmmc ±T7i mc njftn? £ -r * a 

I p»«„ 

(2) c<& (i) icfc-u^T, WET*WWia**fc:»U 

(3) C^D (2) iCfi^T, Hu^d t 7-^«±^3UA2u 
y F*HS«»D *)T^c(ftH-rs*-tf«lSaT** 

(4) (3) fcfc^T, ME*7-*l±METiffc:« 
- 7;Wi . 7 - * x- 7/ Wc H3t * 5 nft ^ y 5 £ lu E 

PlIJiT? & S C * *> <D T & * 0 

(5) (4) tefet^T. itugSV— ^lififiSTFglcJS 

«?ntl^ C t stilts tOT'feSo 
20 (6) CO) (5) KHo^T, HUlEy-^x- :7;Wct£BE 

(7) KfcS^^fcfcRtfSftfc 
n -y Ftt3RJ8»fc. s£n <y Ktt*f6W«rffi*) EBity«fc 5 

wwiisp 6 r - ^ * n* c: ^r^m h 

^A I PSlT^So 

(8) ci^ (7) &c*5i^T, tuEa»K)»l9E¥lft«i. # 
tt^«*frLTME«[*t£:S»^n*ffi»«*«ED ^ 

(9) Kffl^v^k, BEKffi^+V/<rtl«:R«'6nfc 

*Ti-^A i p^stc^v^r. mdmm^ mtzw k« 
(i o) an&**>/wicmt*>ti 

*«*«-^«BSfc. HU^n^y Ftt*»»**!>H€rJ: 
I PgHtc^t^T, MSERffiti, HtrffiP^ F 
so £r>y Ftt»aWfcWE7-^t«B«fitlKfc:»6*&ti 
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( I 1 ) C£> (9) Xt± ( 1 0) ic&^X. fijf^dn y F 
(12) l^)(10) Ici^t^T, MS^P*y KttWISti, 

-? £f ;>T££o 

(14) 9-^^?5«cLfcV~-^-?--^;l^mLXn^ 

tc, ^IB^-^x-^a^sS^ic^^HtjIBA I P&H 

(15) c CD (14) £4oi^T. mJl5£?7^m^MfBA 

sB^fr^m £ <£>falT MfBV — * T" — g Sj5c&^£ 

(i 6) mk&^titzK i p^fnfn^s ?5 

SKOStjIBy- ^*fi?« L fcttftflDMIfiV-- * x-^/V* 
[0 0 6 4] S#*tl&^4#» (1) - (1 6) COffffl 

littT«aDf** 0 MK (i) 
■w/^rtt«A-»tb-r«jci»LTfi. y-^tfp-y f 

#£OT. 7-^D7 FtfRSHEM 1 *- 

j&»S^*>/^**fcH^LT^3<DT. 7—^^ 
*W £ 9 - * r - y ;l/3S* IStt t . c tuc p 

(2) Tti, MfB (1) icfc^TiEfc:* TSA^K^-V 

M§B (3) TtiMSE 



18 

(2) fc*51^T»C, 7— ^l±^^ir>^<0*f*OW 

Mli5i:^T'?5c MK (4) Tli* HufB (3) 

io mse (5) Tti, mis o) ms^TKtc* 

fc£jg£-T<&, cn^A i p^a^ihfe-ricjtsBTfT^ 

CfctfT?**. Sute (6) Ttt\ aufB (5) Kfct^TK 

(7) Tti, D7FttSffllO-4ll%JlSfV>^fl)* 

P-y FK^Stc^^T-^SB^^mfft-rStlfc^T- 
HU3B (8) Til. MSB (7) Kfct^TM^ 

cot*. P*y K*«»«fc««ftlS«¥SfcOlSWt»k:« 

(9) Rt>' (10) Tti, MtP^ K««»WO*^ 
|^OfEffi^^U*V^J:3^Pil«*^TO^£0"P. 

30 *<7»*So ME (ID Tt±. hijBS (9) Xfcte (I 
0) iCfe^TMtc. n*Ftt«W«W»*6T-** 

/i[nile^^«tfP7 Ftt3R»«fl!)*fc*iRik:jEK 
J^— ttt«««*^-a:*Cfcft^**o «I3 Cl 2) T 
ti. buIB (1 0) fc$5^xmc, P-y htW7-^ 

4D f^MtCt^^\ fusB (13)M(15)T 
I P^g^^-T^A [ P^X^AtC^ 
^T. 9-^^ML/c7-^f-7M^W<:A I 

[0 0 6 5] fflsRStlfcV^a ( 1 ) - (1 6) C05»* 
^-v^rttcaftA -Jft^r^^lSLTii, 

60 «Ct^<^^^t^^S a Sfc. DyFttJK 



(11) 
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i-*a i pai^it^a^^^ tu^e (2) ^ 
wis (i) kifet^TMic, Tawna?^-v>/< 

»*-frnifc©£«ttfc*\ ^r, nffLtt&wmiitiz 

■koT«^**tt**TSA I P^Mt^Lt^ 
T't^ |{fE (3) tCcfcSi:, Biild (2) tcfc^TM 

fc*K:*^AiRlfc:»»t*OT?, y-*£a>y KttJKS 

sa-r* suia (4) ic&zt, mi (3) 20 

T. ^SO.fc^iEEt^f^Si^^nSn Suge (5) lc£ 
5t tufa (3) tcfc^TWc* S/«;VK«3bW-^fc 

A I PKKitftf c fctf 7t«o fen 

X, K«*;>£& ■ »«ffXte:||II«*:< A I Pil 30 

I PgI^It§ci:^^§o HufS (6) ^<fc* 
iiSB (5) icfev^TM^ 9-^7— ^;l/k:M* 

12 (7) n^y K^^jgco-JS^J*^^^ 

SJL/cA 1 PgBfcftV*T;M?£7*— *S*£«*&*r* 

L^iao, *^£*tt**rr&A 1 PSEBfcusirs 

oh^T^^o Hue (8) Hfjgfi (7) 



2Q 

;j*«»*M36tfToT, »KK«^4i£tt*:*rt-SA 
I P«B**8»"*c NE (9) fttfi&E 

(10) »ijcu7 H^^ott^'fRi^tt 

t>i*v^iK**a-raA 1 pss^atsci:*^? 

mris (11) icctsfc, mrie C9) dcrc^Hifse (1 
0 rjcftv^TAt, n^h'KI»»G7-^i 
**«IW-S<0T?, n y FWR«»lc**ftT-*lt*l 

A I PMM&fcBrrsfcfcfcfc:. Bt7- 
K (1 2) MSB (1 0) fcSe«Lfc;*«EWk: 

LTffJffl2ttS<0T% a^y KttH«aa»i:f**LfcftBt 

*>— lilRl±*^CfcA^T'#So Mfd (13) TiiMttme 
(l 4) Kz«S*56«Hfc:J:S4:, -^1<DA I Pi&if 

-^-^/l/fceftJWKA 1 P^^lA-ilHTt 
«±5fc««Lfc<0-P. fflT^A I PSg*tti:^£ 

[0 0 6 6] 

ftfcSBrTSElfctf-MrSo lot, A 1 PSfitpy 
7tSo BP'S, I^tcu-yKfeMOTt^c 

t. «i/^jSft*^ftsA i pgrnzmmtzc ttfx* 

CO 0 6 7] 3f*«2fc:«S*«gRH*cJ:«i: s S^^JS 1 

y>y htiz>"ry huix^x&m-zc hx-m^nx 
°mx-3r>*)^ vvvwmm<D*~?vhmm&Lx 

(OStftfezfi-rs^BBSfflBLTA I P»Bottil4c*A 
c^cJ:^T&4IMW^A I PgS^ 

[0 0 6 8] a*»3t«S*«WtcJ:Si:. M^X2 
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t»a«{**a-r £ t tf^ # & £ 5 u l ^ © 

[0 0 6 9] M^4^ffiS*aiWlcJ:S^x 5**313 

[H3] *H;r#**IB^fcA I p^^T-Aco±Sigi"e 20 
red 4] y-^tn-y Ftt.««* 

[El 5] P^y Ftt&f£««WffiKTfc&o 
[B6] {tfwn>y KttffXHaKffiBTfc*, 
[El 7] ffe£>n.y FM»»fI0t'fe5 o 

[ei 9] n Ktt**aifl!>«*»»«^a**-rfiflT? 

[EI I 0] teOD7 K«3S«««tB*W««#a%^ 30 

[Bin n-v KflessRWfcW-r^BS^^-rH-efe 
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CM 1 3] uy KttJSSJBJiiW'r^flto^KSiS-rH 
[H 14] n>y Ktt*««k:«-r*fl6«|»«*^-rBI 

[ei 1 5] n v v&mRmti&mconmcfrr&i&tit 

[EM 6] BST'JfWOfeftOftttlalBBl^ftSo 
[Ell 7] WS^IROfefeOtboftaiaiBig-efe^,, 
[Ell 8] 7-^f-y;l/Mn- ^'Jf- "/^OSE 

[Ell 9] jfe^!|t€rfflVv/£tefDA 1 P^Xt^cD± 

[El 2 01 a— £'J — ~7)Wc&Z> A I P ->XrA 

[02 1] 2 s — h/W7ttA 1 P$M£l£frfrSA I P 

[El 2 2] YV^-TVitA I PSai^t^^l/H 

[H2 3] fi£3fe<0A I PSBOUffi^IT'feSo 
[ft^tf)^] 

l a— 5- "7 — 0> 14 -P 
7K«I« 1 7-T1 (*f» , 2 

ttSP. B-*2fif«gP, 3 3-l/-;l/. 3 
— 7)W 4 *iJt-— 7;U % 4 1 -^fa^y-^ 

7\ 4 2-*fcH3^7\ 4 3-»X3^7, 4 5- 
^Uh7*- 4 7-JS2Xh 7 1- »-y 

y Ftt, 7 I a, 7 2 a, 7 3a-to^ 7 2, 7 4 
•r— >£\ 7 7— >-V7K 8 0— *MRI 

MSB, 8 1-*i>jiaS. 8 7 9-t^K 8 

7-W»tt, 8 8-7U^/l/77>*>'(^ 

IS) > ioi, 1 0 1 a, 10 

2A-«'J>^KB&i, 10 3-O7F» 12 
3 ■ 1 2 5 ¥-*y 
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[0 0 15] 

[HHi*iiH»-r*ft»o*ffl mm i k«s*»w 

WSJEfctfSyES*] 0 0 16 
MiESffi] S5E 

is ^ - » ^nasg p y ^mmm^ n i t #mmc tag p 

fcSci: A I P|It^5 Q 
[3M*«IE4] 
C«IF«**»*] ^*H3 

Mm«*ig@s] 0019 

MiErtffl 
[0 0 19] 

a tc gfj ggwK: y ^ nrc y - » & u v wmitM 
^B-racfctfTffSo ^T, A I PSWcP^Ftt 

[#»MiE5] 

TOS 

MiE«*WB« 00 2 0 
2:* >^MiA:JM i!hE^ 



•y Ktt3K«JSR©HW*^I«-t?*0. FttWHIW!)* 

-^h ttmm l r c ti*&«rr s l; fcfisic 
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C«IE«*«@*] 0 0 6 6 
[0 0 6 6] 

F«a6fl«fc*f IT ±T7J fllcaflWfc p ^ FttSS&S 

Silt, «&^9-£*S:£#TIfc9&5 
C^^iiE7] 

[MIEMiHHSft] 0 0 6 7 
CMiE^ffi] £B 
MiErtW 

[0 0 6 7] ^Hf2{c0^-5^^^St, 

ta i PS*BUD«»**fahU ctiti-aT*^** 
tt*W«AI PgBfcSSW"* 
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